The present study reports the chemical composition on the essential oil obtained from fresh roots, stems, inflorescences and fruits of Chaerophyllum temulum. In all samples, except the roots, the most dominant components were sesquiterpene hydrocarbons. (Z)-Falcarinol was the principal constituent of the root essential oils (61.7% at the flowering stage and 62.3% at the fruiting stage). The blossom oil was dominated by (Z,E)-α-farnesene (23.4%), (E)-β-farnesene (9.0%) and germacrene D-4-ol (9%), whereas the oil from the fruit had germacrene D-4-ol (27.6%) as its main compound, accompanied by (Z,E)-α-farnesene (13.4%). Germacrene D was the most abundant component of the stem essential oil (38.4% at the flowering stage and 32.5% at the fruiting stage). The obtained results show that the qualitative composition of the oil depends on the part of the plant which is analyzed, while the quantitative composition of the main components depends on the growing stage of the plant.
Previous phytochemical investigation of the essential oils of Chaerophyllum species from different regions showed a variety of terpenoids and aliphatic volatile compounds. C. prescottii DC. [3] , C. crinitum Boiss. [4] and C. macrospermum (Spreng.) Fisch et C. A. Mey [5] [6] had (E)-β-ocimene as the main oil compound. Three types of oil from C. bulbosum L. are known: linalool (18.0%) was the main component of the oil isolated from the aerial part of C. bulbosum growing in Azerbaijan [7] , (E)-β-farnesene (22.3%), (Z)-β-ocimene (18.8%), and myristicin (17.1%) were the major components in the oil of C. bulbosum from Iran [8] , while the volatile fraction of C. bulbosum growing wild in Greece was dominated by apiol [9] . Comparison of the essential oils from different plant parts of C. hirsutum L. shows that the main constituents of the oils were monoterpene hydrocarbons [10] . The major components of the fruit oil from C. aksekiense A. Duran et Duman, endemic in Turkey, were heptacosane (10.1%) and humulene epoxide II (7.8%) [11] . Sabinene was the main constituent of the essential oils from C. byzantinum Boiss. [12] and C. aureum L. [13] . The leaf essential oils of C. villosum Wall. ex DC. [14] and C. aromaticum L. [15] were dominated by γ-terpinene, whereas carvacrol methyl ether (31.1%) and thymol methyl ether (18.6%) were noticed as the major constituents in rhizome essential oil of C. villosum [16] . The main constituents of the essential oils from C. macropodum Boiss. were α-pinene [4] , trans-β-farnesene [17] , p-cymene [18] and myristicin [19] . Previous investigation of the aerial parts and fruit oil from C. coloratum L. from Montenegro revealed that the major compound was (E)-β-farnesene (68.5-79.2%) [20] .
The aim of this study was to determine the composition of C. temulum L. essential oils obtained from fresh roots, stems, inflorescences and fruits, since only one paper has been published about the essential oil of dried aerial parts of C. temulum at the flowering stage [21] .
The volatile compounds identified in the oils are listed in Table 1 . In all samples, except the roots, the most dominant components were sesquiterpene hydrocarbons. Interestingly, monoterpenoids, which represent 16.0% of the blossom essential oil, were also detected in the fruit sample, but in a significantly lower relative abundance (0.4%). Thus, the monoterpenoid fraction, not only quantitatively but also qualitatively, distinguishes essential oils of inflorescences and fruit.
The oil composition is shown to be quite different in the different plant organs of the same species. For instance, root oils were clearly different from those of the aerial parts. (Z)-falcarinol was the principal component in the root essential oils (61.7% at the flowering stage and 62.3% at the fruiting stage), while in the oils of the aerial parts of the plant, this compound was found in relatively small amounts. It has been shown that falcarinol protects roots from fungal diseases and can cause allergic and irritant contact dermatitis [22] [23] , while preliminary research in animal models suggests that falcarinol may have a protective effect against certain types of cancer [24] . The blossom oil was dominated by (Z,E)-α-farnesene (23.4%), (E)-β-farnesene (9.0%) and germacrene D-4-ol (9%), whereas the oil from the fruit had germacrene D-4-ol (27.6%) as its main compound accompanied by (Z,E)-α-farnesene (13.4%). Germacrene D was the most abundant component of the stem Compounds are listed in order of elution from a HP 5MS column; RI -experimental linear retention indices relative to C 8 -C 20 and C 21 -C 40 ; RA: Adams retention indices; tr -trace amount (< 0.05%), (-) -not detected. Essential oils: E1 -inflorescences; E2 -stem at the flowering stage; E3 -aerial part at the flowering stage; E4 -root at the flowering stage; E5 -fruit; E6 -stem at the fruiting stage; E7 -aerial part at the fruiting stage; E8 -root at the fruiting stage. essential oil (38.4% at the flowering stage and 32.5% at the fruiting stage) followed by phytol (12.4% at the flowering stage and 11.6% at the fruiting stage) and α-humulene (10.1% at the flowering stage and 8.1% at the fruiting stage). The significant difference lies in the content of germacrene D-4-ol: 27.6% in the fruit essential oil and 9% in the blossom essential oil, but it was not detected in the stem essential oil from both stages.
The essential oil of C. temulum in the previous report was dominated by sabinene (11.3%), followed by β-bisabolene (5.6%) and limonene (5.4%), while in our study of the oil of aerial parts of the plant (sample E3), these compounds were found either in relatively small amounts or not found at all (trace, 1.1% and not found, respectively). On the other hand, germacrene D was the most abundant component (20.1%) in sample E3 and was also found in significant amount in the previous study [21] . Comparison of the present findings on the essential oil composition of C. temulum and previous results of the essential oil of dried above-ground parts at the flowering stage showed significant qualitative and quantitative differences.
The obtained results show that there is a difference in the composition of volatile components from different plant organs, while the stage of growth mainly affects the quantitative volatiles composition. mode (Agilent Technologies, USA) equipped with a Combi PAL sampler and Headspace for G6501B/G6509B. A fused silica capillary column HP-5MS (5% phenylmethylsiloxane, 30 m x 0.25 mm, film thickness 0.25 μm) was used. The injector and interface operated at 250 and 300°C, respectively. Temperature program: from 50 to 290°C at a heating rate of 4°C/min. The carrier gas was helium with a flow of 1.0 mL/min. One μL of oil solutions in nhexane (1:100) were injected (flow rate 1.0 mL/min, split ratio 40:1). Post run: back flash for 1.89 min, at 280°C, with helium pressure of 50 psi. MS conditions were as follows: ionization voltage of 70 eV, acquisition mass range 50-650, scan time 0.32 s. GC analysis was carried out under the same experimental conditions using the same column as described for the GC/MS. The percentage composition of the samples was computed from the GC peak areas without any corrections. 
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